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Introduction 

This note summarizes the suggested temporary reduction in the power 

supplies for the RHIC Correction System in order to bring down the cost of the 

power supplies. These proposed reductions are first briefly summarized; then 

some detailed considerations are given of the effects of these changes. 

The power supplies €or the random quadrupole al/bl correction system are 

omitted. 

tion quadrupoles. 

supplies for the coupling correction system. Note the coupling correction sys- 

tem, having 2 families of al quads in the insertions, is considered as being 

separate and distinct from the random quadrupole al/bl correction system which 

has 36 families, mostly in the arcs. 

The only remaining random bl correction is that provided by the inser- 

The only remaining random al correction is the 2 power 

The power supplies for the insertion quads are considerably reduced due t o  

the following assumptions. 
* 

1) 

2) 

The machine operates with 4 

The v-values can be varied by 5.25. 

= 6 at all energies. 

The excitation of all the insertion quads can be individually varied. The power 

supplies are large enough t o  provide for a V-variation of 4.25, plus about 2% 

current variation to control B 9 and X at the crossing points, plus the 

amount required by the differences in excitation of inner and outer quads of the 

same type (e.g. Q1I and QlO) 

x’ Y P 
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The closed o r b i t  c o r r e c t i o n  system power s u p p l i e s  a r e  reduced i n  number 

by a f a c t o r  2 i n  t h e  a r c s  only. The quad bypass c u r r e n t  s t r e n g t h  i s  reduced 

from 1500A t o  500A. The B S l I  and B S l O  w i l l  have d i f f e r e n t  lengths  and w i l l  n o t  

have s e p a r a t e  power suppl ies .  

Philosophy 

The p o t e n t i a l  of t he  c o r r e c t i o n  system w i l l  not  be reduced - a l l  l e a d s  and 

c o i l s  w i l l  be provided; only power s u p p l i e s  w i l l  be omitted.  

Dangers 

P r e d i c t a b l e  e f f e c t s  a r e  n o t  a problem - unpredic tab le  e f f e c t s  (e.g. beam- 

beam i n t e r a c t i o n )  a r e ,  when th ings  go wrong, i t  won't be easy t o  r e s t o r e  power 

s u p p l i e s .  

a /b  System -1-1 

E f f e c t s  of Random al/bl 

1) Random ABx/Rx,  AB / R  X Y . 
2 )  

Y Y) P' P 

Loss i n  a p e r t u r e  Se4 mm (depends on choice of v 

Reduced a p e r t u r e  reduces beam l i f e t i m e ,  no t  luminosi ty  s o  much. 

Loss i n  luminosi ty  - l a r g e r  beam s i z e  a t  c r o s s i n g  po in t .  

v - may be l a r g e r ) .  
Y'  Y 

3)  

4 )  Increased beam-beam i n t e r a c t i o n  - random Av "30%, may be  beam-beam 

more. 

b Correc tors  
-1 

' N b i n  a r c s .  0 1  

1 b 

(Based on CBA study.)  

Tracking s tudy  needed t o  see e f f e c t  of random bl  on aper ture .  

Synch s tudy  needed t o  f i n d  bl - c o r r e c t i o n  needed t o  c o r r e c t  

a t  c ross ing  point .  

c o r r e c t i o n  i n  i n s e r t i o n  "2% t o  c o n t r o l  A B / B  and Xp a t  c ross ing  po in t .  

and X '  
P 



a c o r r e c t i o n  -1 

a genera tes  coupl ing and Y ( v e r t i c a l  d i s p e r s i o n ) .  

F u l l  coupling c o r r e c t i o n  provided 

2 power supp l i e s  f o r  a i n  i n s e r t i o n s .  

1 P 

al near  42 + 43 1 

Y Correc t ion  a t  c ros s ing  p o i n t  
P 

No a c o i l s  used. 

U s e  v e r t i c a l  displacement of the  closed o r b i t  t o  c o r r e c t  Y . 
1 

P 
(AY fl 45 mm.) 

co 

Do we have enough y-space? 

For y 

v e r t i c a l  space. 

F o r y  > 30 more space as beam shr inks .  

This  i s  a complicated ques t ion  - b u t  some c o r r e c t i o n  of Y 

30, no d i s p e r s i o n  g i v e s  7.5 mm space; a l s o  t 5 10 h r s .  has  more 

seems p o s s i b l e  
P 

a /b c losed  o r b i t  
-0-0 

U s e  CBA experience - reduce power supp l i e s  i n  a r c s  by 112 i n  number, re- 

moves 144 power supp l i e s .  This  needs a computer s imula t ion  s tudy t o  determine 

the  q u a l i t y  of the closed o r b i t  c o r r e c t i o n  with the  reduced number of power 

supp l i e s .  

I n s e r t i o n  quads 

A l l  have ( e f f e c t i v e l y )  i nd iv idua l  t r i m s  t o  g ive  h = 2.25, p l u s  2% c u r r e n t  

v a r i a t i o n  f o r  c o n t r o l l i n g  AB,B and A X  

requi red  t o  provide the  s m a l l  unequal e x c i t a t i o n  of the  i n s e r t i o n  quadrupoles i n  

a t  c ros s ing  p o i n t ,  p l u s  the  c u r r e n t  
P 

t he  inne r  and o u t e r  a r c s .  

The 2% f o r  c o n t r o l l i n g  A @ / @  and X a t  the  c ross ing  p o i n t s  w a s  der ived  
P 

from the  CBA experience where 4% was found t o  be requi red  - .and 2% i s  112 of the  

requi red  amount. This  2% number needs t o  be checked f o r  RHIC by doing a SYNCH 

s tudy.  
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BS1 - 
B S 1  will have different lengths for BSlI and B S l O  - they will have the 

same excitation as the normal dipoles and produce the required f B  dR within an 

error of a few parts in 10 . 4 

Increase current, I = 2000A -+ 2400A 

The above work represents the results of the combined efforts of the 

Correction System Committee which includes J. Claus, G. Cottingham, G. Dell, H. 

Hahn, J. Herrera, S.Y. Lee, G. Parzen, R. Shutt and P. Thompson. 


